Recurrent Klebsiella pneumoniae liver abscesses (KLAs) are rarely reported. Six cases of 2 recurrent KLAs are characterized. Most of the patients had diabetes and K1 serotype KLA. 3
Laboratory Standards Institute guidelines (1). Bacterial DNA was prepared and subjected to 3 pulsed-field gel electrophoresis (PFGE) as described previously (15) . The restriction enzyme 4
XbaI (New England Biolabs, Beverly, MA, US) was used. 5
Since magA (mucoid-associated gene-A) and rmpA (regulator of mucoid phenotype) are 6 2 virulent genes associated with KLAs, genotypic analyses were included the detection of 7 these genes (16, 17). Polymerase chain reaction (PCR) was used to target the magA and rmpA 8 genes.
The primers used for PCR were magA, forward 9
(5′-GGTGCTCTTTACATCATTGC-3′) and reverse (5′-GCAATGGCCATTTGCGTTAG-3′); 10 rmpA, forward (5′-ACTGGGCTACCTCTGCTTCA-3′) and reverse 11 (5′-CTTGCATGAGCCATCTTTCA-3′) (16). The blaSHV-1a gene was used as an internal 12 positive control with the forward (5′-ATCTGGTGGACTACTCGC-3′) and reverse 13 (5′-GCCTCATTCAGTTCCGTT-3′) primers. The expected PCR products of magA, rmpA, 14 and the positive internal control were 1282, 535, and 213 bp in length, respectively. 15
Six patients (males, 3; females, 3; mean age, 59 years; range, 36-88 years) presenting 16 with recurrent KLAs were enrolled between 1996 and 2008. The average duration between 17 the first episode and recurrence was 7.6 years (range, 2-20 years). The most common 18 underlying disease in these patients was DM (83%, 5 of 6 patients). Concomitant gallstones, 19 liver cirrhosis, and a peptic ulcer were noted in 1 patient. Poor glycemic control and 20 glycosylated hemoglobin (HgbA1c) levels of >9% were noted in 80% of the patients (4 of 5) 21 with DM. Severe complications, including brain abscess, pulmonary embolism,endophthalmitis, septic shock, or rupture of liver abscess, were found in 33% of the patients 23 (2 of 6) with primary KLAs. In contrast, there were no severe complications in patients with 24 recurrent KLAs. The higher rate of complications observed in cases of primary KLA was 25 on August 30, 2017 by guest http://jcm.asm.org/ Downloaded from considered to be associated with the delay in diagnosis and treatment with extended-spectrum 1 antibiotics (2). Eighty-three percent of patients (5 of 6) with recurrent KLA received drainage 2 because the size of the abscess was >4 cm. The survival rate for all patients with recurrent 3
KLAs was 100%. The demographic and clinical characteristics of the patients are shown in 4 Table 1 . 5
The isolates obtained from all 6 patients with recurrent KLAs and 3 isolates from the 6 primary KLAs were studied. Serotype K1 was identified in 83% of the isolates (5 of 6) from 7 recurrent KLAs. In the primary KLAs, 100% of the isolates (3 of 3) were serotype K1. The 8
antibiogram of the strains isolated from both the primary and recurrent KLAs indicated that 9 all the strains were resistant to ampicillin but uniquely susceptible to cefazolin and other 10 extended-spectrum cephalosporins. In the past 2 decades, the antibiograms obtained for 11 strains isolated from KLAs have remained unchanged. All serotype K1 isolates were positive 12 for the magA gene. The rmpA gene was detectable in isolates form all primary and recurrent 13 KLAs (9 of 9). 14 Six strains from 3 patients (primary and recurrent KLAs), 3 strains isolated from 15 recurrent KLAs, 10 strains from community-acquired KLAs (serotype K1), and 3 ATCC K. 16 pneumoniae control strains with serotypes K1, K3, and K6 were analyzed by PFGE. Distinct 17 PFGE patterns were observed for all 18 strains (Figure 1) . 18 to phagocytosis and intracellular killing contributes to their high infection rates (7). 1
Although the precise pathogenetic mechanisms underlying the formation of liver 2 abscesses is not completely understood, previous studies have shown that DM is an important 3 underlying factor that correlates with a high incidence of KLA, especially in combination 4 with septic endophthalmitis (13). Among the patients with metastatic endophthalmitis, 92% 5 were diabetic. Poor neutrophil function and impairment of opsonophagocytic function were 6 noted in diabetic patients with poor glycemic control (3, 9). In our patients, 5 were diabetic 7 with poor glycemic control and had high HgbA1c levels. 8
In conclusion, we discovered that poor glycemic control and the capsular serotype K1 9 are important factors that influence liver abscess formation and its subsequent recurrence. The molecular fingerprints obtained for the 6 strains isolated from recurrent KLAs and the 7 strains from primary KLAs were distinct from each other. 8
